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Abstract: China is a country with a large population as well as frequent landslides. The formation and distribution of landslides 
in China are determined by its special topography, complex geological environment, active earthquake environment and unusual 
climate features. This paper analyzes the main features and distribution of 200 catastrophic landslides that occurred in China 
since 1900. The relationships among the distribution of landslides and topographic conditions, geological structure, climate 
features and strong earthquake environment are analyzed. The features of landslide-triggering factors and critical conditions in 
different areas have also been considered. Based on the above-mentioned work, the authors have undertaken the studies of 
landslide susceptibility assessment. The study is performed according to the topographic and geological features, which are the 
main triggering factors that affect the landslides. The Mainland China can be divided into 12 zones, including 4 high 
susceptibility zones, 7 medium susceptibility zones and 1 low susceptibility zone, according to landslide proneness. Considering 
the number of life loss and extent of property loss caused by landslides in those 12 zones, the risk evaluation results are listed as 
follows: 2 extremely high-risk zones, 5 high-risk zones, 2 medium-risk zones and 3 low-risk zones. Taking the number of life 
loss caused by landslides as the standard of risk level, the paper also analyzes the change in landslide risk level and main risk 
control measures in China since 1990s. Based on the risk level of landslides in other countries or regions, the acceptable 
landslide risk level in China has been proposed. 
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1  Introduction  
The term “landslide” describes a wide variety of 
ground processes that result in the downward and 
outward movements of slope-forming materials, 
including rock, soil, artificial filling, or a combination 
of these. The materials may move by falling, toppling, 
sliding, spreading or flowing [1]. In mountainous areas, 
landslides are the second most destructive natural 
hazard after earthquake. The economic loss and life 
loss due to landslides are increased considerably in the 
last century, and most of the landslides are resultant 
from global climate change, such as El Niño and 
human activities. They are more frequently 
encountered in relatively young tectonic mountains 
such as Rocky and Andes mountain chain in American 
continent, mountains in Japan and Taiwan, and the 
Himalayas of South Asia [2–5].  
China is a country with a vast mountainous area, 
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which occupies 69% of the national land area. 
Mountainous towns take up around half of the total 
number of the towns in China and the residents in 
mountainous area occupy 50% of the total population. 
Since 1980s, landslide hazards have been increasing in 
China, which are probably due to the increase in 
construction activities and change in climatic 
conditions [2]. 
The earliest record on landslides in the world was a 
giant landslide, which occurred near Brenno River in 
Swiss Alps in 1512. The Heim’s book about Elm 
landslide in Swiss Alps on September 11, 1881 was 
regarded as the classical work on the landslide study 
[6]. The earliest written record of Chinese landslide 
dated from landslide in Minjiang River Basin of 
Sichuan Province in 10 B.C., followed by many 
landslide events later [7]. But those records just 
provided the simple information about the damage and 
loss caused by landslides, and little information was 
concentrated on the landslides themselves, such as the 
scale, type and so on. The landslide study did not begin 
in China until 1949, the year when the People’s 
Republic of China was founded. 
In 1950s, a larger number of landslides occurred 
with the increasing constructions of many projects, 
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such as railways, highways and hydropower stations in 
China’s mountainous areas. In 1960s, Chinese 
geological researchers began to study the landslides in 
terms of engineering practices, such as deformation, 
formation mechanisms and treatment measures of 
landslides. 
Since 1980s, China’s studies on landslides have 
gained a rapid development. First, many case studies 
on some typical giant landslides have been carried out 
[8–14], and the basic features and failure mechanism 
of China’s giant landslides were explored in detail. 
Chinese Society for Rock Mechanics and Engineering 
(CSRME) [15] recorded 15 landslides with creep 
deformation, 14 landslides triggered by underground 
mining, 19 by impoundment, and 6 by slope cutting 
during railway construction. Chai et al. [16] presented 
an inventory of 147 present and historic landslides, 
including the information of landslide location, 
formation time, triggering factor and main hazards. 
Wen et al. [17] reported 70 rapid and giant landslides 
occurring in Mainland China since 1900, which were 
largely predominated by tectonics, geological 
structures, lithology and topography, and were mostly 
triggered by rainfall and earthquakes. Huang [2] 
presented some typical large-scale landslides that 
occurred in Southwest China since the beginning of the 
20th century, in which different geological conditions 
and triggering factors and mechanisms were discussed. 
Wang [18] collected 70 typical landslide cases since 
1960s, in which there are more than 20 landslides 
along railways, more than 30 along roads, and more 
than 10 reservoir landslides and mine and town 
landslides, respectively. 
Meanwhile, earthquake-triggered landslides were 
frequently reported. Kang [19] deemed that the scale 
and number of earthquake-triggered landslides are 
closely related with the strength of fault activity 
through the study of landslide triggered by Ms7.6 
Changma earthquake on December 25, 1932. Zou et al. 
[20] probed into the distribution of landslides induced 
by Ms8.5 Gulang earthquake on December 16, 1920. 
Zou and Shao [21] dealt with the distribution of 
landslides induced by Ms8.0 Haiyuan earthquake on 
May 23, 1927. Chai et al. [22] studied the landslide 
dams induced by Diexi earthquake in 1933. After 
Wenchuan earthquake, many scholars studied the 
distribution patterns of earthquake-induced landslides. 
Huang et al. [23–25] made a comprehensive statistical 
analysis for the spatial distribution of 11 000 landslides 
through in-situ investigation and remote-sensing 
interpretation, concluding that the Wenchuan earthquake- 
triggered landslides were featured with the zonal 
distribution of the seismic fault and linear distribution 
along rivers, and striking hanging wall effect. 
From 1999 to 2008, the Ministry of Land and 
Resources (MLR) of the People’s Republic of China 
carried out a landslide investigation at a scale of 1:  
100 000 in 1 640 counties, which have suffered serious 
losses due to landslides. It recorded 176 452 landslides 
in total (according to the China Geological and 
Environmental Monitoring Institute, in April 2010). 
The landslide warning information systems in 1 640 
counties were completed, which preliminary revealed 
the national landslide distribution characteristics in 
China. Meanwhile, the public landslide monitoring and 
fundamental early-warning systems were also set up, 
which could effectively reduce the losses caused by 
landslides. The first nation-wide landslide inventory 
database was thus established. Since 2005, China 
Geological Survey has started a 1:50 000 landslide 
survey project, including the high resolution remote 
sensing image interpretation, field investigation and 
comprehensively detailed studies for landslides 
investigation in various counties. This work provided 
detailed and professional landslide inventory data for 
the nation-wide landslide inventory database [26]. 
Through the above-mentioned results, the data of 
200 landslides that caused great property or life loss in 
Mainland China since 1900 are presented in the 
appendix of this paper, and the landslide distribution, 
triggering factors, risk level, risk trend and risk control 
measures in Mainland China are also discussed. 
 
2  Geological settings of Mainland 
China  
 
2.1 Topography  
Topography basically determines the gravity on 
slopes [17]. China’s topography is complicated and 
diversified, high in the west and low in the east. The 
western land is mainly covered with vast plateaus and 
towering mountains, and the eastern land mainly 
consists of undulating hills and flat plains. The terrain 
gradually descends from west to east like a three- 
terrace staircase (Fig.1). The first terrace is Qinghai—
Tibet Plateau with an average elevation of more than  
4 000 m, dropping to the elevation of 1 000–2 000 m in 
the second terrace. The third terrace includes the 
Greater Khingan Mountain and the east of Yunnan—
Guizhou Plateau, averaging below the elevation of 500 m 
above sea level. 
In the high mountainous areas, the incision of terrain 
is intense and the potential energy increases with the 
slope gradient, thus the slope is comparatively instable          
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Fig.1 Geomorphologic division zones in China. 
 
and large-scale landslides are concentrated here. 
However, in the low hilly areas, the scale of landslides 
becomes smaller. Large-scale landslides in China are 
mostly concentrated in the transitional zone between 
the first two steps, where the incision of rivers is very 
strong [2]. 
2.2 Tectonics  
Tectonics is one of the necessities for landslides 
development, and the faults determine the scale and 
concentration of landslides. Wen et al. [17] found that 
most giant landslides are very close to the major fault 
zones in China, particularly the active earthquake 
zones (Fig.2). This illustrates that these tectonic zones 
have offered favorable settings for the landslides, and 
have controlled their regional distribution patterns. 
Huang et al. [23–25] gave the distribution of landslides 
triggered by Wenchuan earthquake, showing the 
feature of zonal distribution along the seismic faults. 
2.3 Lithology  
Both lithology and geological structure impact the 
formation of landslides. In China, landslides are likely 
to happen in 13 kinds of strata, as listed in Table 1. 
Clayey soil landslides are concentrated in Chengdu 
Plain, Sichuan Province, and a few can be found in the 
middle and downstream of Yangtze River and 
Northeast China. Hypabyssal rock and clay landslides 
are concentrated in Qinghai, Gansu, Sichuan, Yunnan 
and Shanxi provinces. Some loess landslides are 
observed in the downstream of Yellow River and 
Qinghai Province. Landslides in mudstone, phyllite 
and sandy slate are widely distributed in provinces 
such as Hunan, Hubei, Tibet, Yunnan, Sichuan and 
Gansu. 
2.4 Climate  
As territory and topography are diversified with the 
combination of temperature and rainfall, Mainland 
China can be generally classified into 5 zones, as 
shown in Fig.3. Both northwestern Xinjiang Uygur 
Autonomous Region and Inner Mongolia 
Autonomous Region are of temperate continental 
climate, with sparse rainfall and a few landslides. The 
northeast belongs to the temperate monsoon climate 
zone, with little rainfall and few landslides. The west 
belongs to Qinghai—Tibet Plateau cold climate, with 
high insolation and low temperature. The average 
elevation is more than 4 000 m. The rainfall is not 
abundant and mainly concentrated in the southeast area of 
this region. The landslides in this region are mainly 
resultant from ice-snow melt water and glacier-lake 
outburst flood. The east and the middle belong to 
subtropical monsoon climate zone with enriched 
rainfall, and the landslides are mainly distributed in 
this region.  
 
3 Distribution of landslides in China  
 
3.1 General distribution of landslides  
In 1999, MLR put into operation the “monitoring    
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1—Tancheng—Lujiang zone; 2—Tangshan zone; 3—Shanxi zone; 4—Weihe River zone; 5—Yinchuan zone; 6—Liupan mountain zone; 7—Eastern Yunnan 
zone; 8—Chayu of Tibet zone; 9—Middle Tibet zone; 10—Southeastern coastal zone; 11—Hebei plain zone; 12—Hexi corridor zone; 13—Tianshui-Lanzhou zone; 
14— Wudu—Mabian zone;15—Kangding—Ganzi zone; 16—Anning River zone; 17—Tangchong—Lancang zone; 18—Western Taiwan zone; 19—Eastern 
Taiwan zone; 20—Western Yunnan zone; 21—Southern Tarim zone; 22—Southern Tianshan zone; 23—Northern Tianshan zone; 24—Aertain zone; 25—
Himalayan zone; 26—Moling—Yanji zone 
Fig.2 Distribution of rapid giant landslides, major faults, and earthquake zones in China since 1900 (after Wen et al. [17]). 
 
Table 1 The main slip-easy strata in Mainland China [6]. 
Rock/soil  Type of rock and soil Distribution area Development characters of landslides 
Clayey soil 
Chengdu clay Chengdu Plain Concentrated 
Xiashu clay The Yangtze River’s middle and lower reaches Thinly distributed 
Red clay Central South of China, Fujian, Zhejiang, west of Shanxi, north of Shaanxi, Henan Relatively concentrated 
Black clay Northeast of China Thinly distributed 
Loess Middle reaches of the Yellow River, and north of China Concentrated 
Hypabyssal rocks 
Claystone of Gonghe group Qinghai Very concentrated 
Claystone of Xigeda group West of Sichuan Very concentrated 
Varicoloured claystone Shanxi Very concentrated 
Diagenesis diagenism  
Mudstone and sand-shale Southwest of China and Shanxi Concentrated 
Coal measure strata Southwest of China Concentrated 
Sandy slate Hunan, Hubei, Tibet, Yunnan and Sichuan  Relatively concentrated Concentrated 
Phyllite Northwest of Sichuan and south of Gansu  Concentrated Very concentrated 
Magmatic rock Fujian Relatively concentrated 
 
and preventing by masses” network constructed in    
1 640 counties, which have suffered serious losses due 
to landslides. The term, monitoring and preventing by 
masses, means that the residents in the landslide-prone 
areas are mobilized to report the latest recorded 
landslide to the superior administration. Since 2001, 
MLR has been collecting the landslides reported every 
year and announced them to the public, including 
information on the number of landslides, life loss and 
property loss. In 2004, MLR began to publish the 
general information of landslides across the country in 
each quarter; since 2008, MLR has been publishing the 
distribution figures of landslides and basic information 
of large-scale landslides that caused the death of more 
than 10 persons every month. Figure 4 is the 
distribution map of landslides occurring during 2004 to 
2009, in which 196 894 landslides were included 
[26–32]. From Fig.4, it is observed that the distribution 
of landslides in China is predominately determined by 
weather and terrain. Taking Qinling Mountains as the 
border, there are more landslides in the south than 
those in the north. Separated by the Greater Khingan       
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Fig.3 The climate regionalization in China.   
 
Fig.4 Distribution of landslides occurring from 2004 to 2009 in China. 
 
Mountains, Taihang Mountains and the eastern margin 
of the Yunnan—Guizhou Plateau, there are more 
landslides in the west than those in the east. Landslides 
are concentrated in Yunnan, Guizhou, Sichuan and 
Chongqing in Southwestern China; Shaanxi, Hubei, 
Hunan, Jiangxi provinces in central China; and 
Zhejiang, Fujian, Guangdong and Anhui provinces in 
Eastern China. In addition, there are a small number of 
landslides in provinces such as Hebei, Shandong, 
Jiangsu, Xinjiang Uygur Autonomous Region and 
Inner Mongolia Autonomous Region. 
3.2 Distribution of catastrophic landslides  
As a matter of fact, not all landslides will cause 
direct life loss or property loss. Only the landslides that 
cause great causalities or property loss are termed as 
catastrophic landslides. By a survey of historical 
literature, published papers, governmental announcement 
and internet information, detailed information of about 
200 catastrophic landslides that happened in China 
since 1900 is obtained (see Appendix 1), such as the 
name, location, latitude and longitude coordinates, 
occurrence time, fatalities, and triggering factors. As in 
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most previous works, the names of the places where 
the landslides happened were listed without accurate 
coordinates, thus the exact locations were identified 
with the help of name search and remote-sensing 
image identification provided by Google Earth 
software, and the spatial distribution map of 
catastrophic landslides was also compiled (Fig.5). 
Figure 5 indicates that most catastrophic landslides 
occurred in the first slope-descending zone along the 
eastern margin of Qinghai—Tibet Plateau and the 
second slope-descending zone along the Yangtze River. 
Due to the influence of typhoon and heavy rainfall, a 
few catastrophic landslides were distributed in the rural 
areas of southeast coast. Although the scale of those 
landslides is often small, they may induce serious 
casualties and property loss due to the quick economy 
development and dense population there.  
4  Landslide-triggering factors 
 
Landslide-triggering factors mainly include rainfall, 
snowmelt, earthquakes, reservoir impoundment, 
typhoons, volcanic eruptions, etc.. But rainfall and 
earthquakes are the two most predominant triggering 
factors of landslides in Mainland China. The Qinghai— 
Tibet Plateau and Qinling Mountain range separate 
China into two totally different climate zones from the 
south to the north. The climate in southern part of 
China is controlled by the warm and wet air current  
from Indian Ocean. Therefore, the southern part 
experiences heavy rainfall frequently in summer. The 
rainfall intensity is up to 200 to 300 mm per day. 
Landslides are induced by the extreme climate, 
especially in Yunnan, Guizhou and Sichuan provinces, 
Southwestern China. However, it is very cold in winter 
in northwestern part of China, which is influenced by 
the monsoon climate. The capillary water level in the 
loess slope rises and is seasonally frozen in winter. The 
thaw of the frozen soils in spring can trigger many 
large-scale loess landslides. 
4.1 Rainfall 
The tempo-spatial distribution of rainfall in China is 
extremely uneven. The annual precipitation in China 
gradually increases from the northwest to the southeast 
(Fig.6). The annual precipitation of Mount Qinling— 
Huaihe River is around 800 mm. In the north of this 
line, the region is of semi-arid and arid climate, where 
the rainfall is scarce; in the south, it is the humid area 
of rich rainfall. In Xinjiang, Qinghai, Gansu and Tibet 
of West China, the number of heavy rainfall days 
(daily precipitation more than 50 mm) in a year is 
almost zero, but it becomes higher to the southeast. 
When reaching the southeast coastal areas (such as in 
Guangdong and Fujian provinces), the number of 
heavy-rainfall days is as high as 10. Heavy rainfall 
exerts great influences on the occurrence of landslides.
 
 
1—Yellow River; 2—Yangtze River; 3—Yarlung Zangbo River; 4—Nujiang River; 5—Lancang River; 6—Jinsha River; 7—Yalong River; 8—Dadu River; 9—
Minjiang River; 10—Jialing River 
Fig.5 Distribution of catastrophic landslides in China since the 20th Century.                 
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Fig.6 The average annual precipitation for previous years in China (the data of average annual precipitation are from 
http://www.beimap.com/newmap/map-jmooqqomfno). 
 
Of the 200 catastrophic landslides, 166 (88% in total) 
are directly triggered by rainfall, and 182 (91% in total) 
catastrophic landslides are distributed in the area with 
a mean annual precipitation of more than 800 mm.  
Owing to the impact of continental monsoon 
activities, the precipitation in most areas in China is 
concentrated between May and September, when 
heavy rainfall often happens, so landslides also occur 
frequently from May to September (Fig.7). 169 out of 
the examined 200 catastrophic landslides (84.5% in 
total) were induced by rainstorm in the rainy seasons 
from May to September. 
4.2 Earthquake 
China is an earthquake-prone country. China’s 
earthquake activities are mainly distributed in the 23 
faults among 5 regions (Fig.2), including (1) Taiwan 
Province and its coastal areas; (2) Southwestern China, 
inclusive of Tibet, west Sichuan, and middle and west 
Yunnan; (3) Northwestern China, including Hexi 
Corridor in Gansu, Qinghai, Ningxia and south 
Tianshan Mountains; (4) Northern China, including 
Taihang Mountains, Fenhe River and Weihe River, 
Yinshan Mountains and Yanshan Mountains, middle 
Shandong and Bohai Bay; and (5) Guangdong and 
Fujian in the southeastern coastal area.  
Earthquake is a main factor that triggers landslides. 
An earthquake with Ms > 4 can trigger landslides in 
mountainous area, and one with Ms <5.5 will cause a 
few tens of landslides at most. But an earthquake with 
Ms >8.0 can cause several thousands of landslides at 
least [33]. In China’s history, a number of earthquakes 
with large magnitude triggered many catastrophic 
landslides. For example, the Haiyuan earthquake (Ms = 
8.5) on December 16, 1920, in Ningxia Hui 
Autonomous Region triggered 675 loess landslides and 
formed 40 barrier lakes. Diexi earthquake (Ms = 7.5) on 
August 25, 1933, induced a large number of giant 
landslides and blocked Minjiang River, resulting in the 
formation of several large barrier lakes [34]. The 
landslides triggered by Wenchuan earthquake in 2008 
were recorded in detail. There were approximately  
50 000 landslides (Table 2). More than 60 000 people 
were killed by the earthquake, of which 1/3 were 
directly killed by landslides. Huang et al. [23–25] 
conducted a statistical analysis for the spatial 
distribution characteristics of landslides triggered by 
the earthquake based on remote-sensing interpretation 
and field investigation, and it was found that the 
Wenchuan earthquake-triggered landslides presented 
the features of zonal distribution along the co-seismic 
faults, and the hanging wall effect was striking. 
4.3 Human activities 
The increase of human activities is the main reason 
that causes catastrophic landslides in China since 
1980s. With social development, the influences of 
human activities on the environments are drastically 
increased. The frequency of the occurrence of 
catastrophic landslide has an ascending trend. In the  
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Fig.7 The distribution of rainfall and catastrophic landslides in different months. 
 
Table 2 Earthquake-triggered landslides in the last 20 years. 
Earthquake Time Magnitude Landslide number 
Area affected by landslides 
(km2) 
Loma Prieta, California, USA 1989-10-17 Mw6.9 1 280 15 000 
Racha, Georgia, USA 1991-04-29 Mw6.9 1 000 3 000 
Chi-Chi, Taiwan, China 1999-09-21 Mw7.5 10 000 3 750 
Avaj, Iran 2002-06-22 Mw6.5 550 3 600 
Mid Niigta prefecture, Japan 2004-10-23 Mw6.6 1 353 276 
Kashmir 2005-10-08 Mw7.6 2 252 7 500 
Wenchuan, China 2008-05-12 Mw8.0 50 000 100 000 
 
western part of China, when the policy of accelerating 
the construction and development was carried out since 
1990s, many large-scale engineering activities were 
centralized in this area. 
Besides, some human activities such as cutting of 
trees and irrigation affected the stability of mountain 
slopes. In a global sense, the more unreasonable and 
improper human activities will exert worse influence 
on the stability of slopes. Thus, landslides will happen. 
4.4 Zones of triggering factors 
In Mainland China, different areas have different 
landslide-triggering factors. In Southwest China, it is 
always pluviose. The intensity of rainfall is the most 
important factor triggering landslides. The rainfall 
intensity index (RII) inducing landslides can be 
denoted as the rainfall in 24 hours. Wang and Zhang 
[35] studied the landslides induced by rainfall in 
Sichuan Basin in 1982, indicating that the RII that 
induced landslides was about 240 mm per year. Most 
studies basically presented RII between 200 and 240 
mm in part regions of Southwest China. Because high 
RII always appears in July and August, over 75% 
landslides induced by rainfall occur in this period. 
In part regions of Northwest China, it is very dry. 
Most areas are covered by loess or loess deposits. 
Generally, the groundwater table is quite low, but in 
the long and chill winter, the moisture will move up to 
the overlying soil because of capillarity, and form a 
frozen zone. As the next spring is coming, it becomes 
warm gradually and the frozen soils will be melted. 
Consequently, a saturated and soft cushion will be 
formed near the groundwater table. Most often, it will 
appear at the base of a slope. A landslide is easy to 
occur if there exists any human disturbance such as 
irrigation on this occasion. As a result, human-induced 
landslides always appear in March or April of early 
spring [36]. 
In the conjunction part of Qinghai—Tibet Plateau 
and southwestern region, most landslides are triggered 
by intensive earthquakes [37]. Essentially, this area 
corresponds the east margin of Qinghai—Tibet Plateau, 
which is a very active geodynamical boundary 
composed of a series of regional active faults, resultant 
from quick uplift of Qinghai—Tibet Plateau since the 
Pleistocene period. For example, a lot of evidences 
show that at least 16 earthquake events, with 
magnitude larger than Ms = 7, happened along 
Xianshui River active fault since 1800. The landslides 
triggered by earthquakes in this area are widely 
distributed, especially along the large rivers such as 
Jinsha River (upper reach of the Yangtze River), 
Minjiang River and Dadu River, etc.. Moreover, rivers 
were often blocked up by the landslides, and some 
huge rockfill dams and reservoirs would be formed 
temporarily. The residual lacustrine deposit along the 
banks has a maximum thickness of 300 m and around 
600 veins, which reveals that the reservoir has existed 
for a very long period of time. 
In high altitude regions, such as Qinghai—Tibet 
Plateau and Tianshan Mountain in Xinjiang Uygur 
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Autonomous Region, the global climate change causes 
the temperature and snowline to rise and the glacier is 
retrogressed, which are all the triggering factors of 
large-scale landslides. 
 
5  Landslide-prone analysis 
 
5.1 Areas of high frequency of landslides  
Based on the distribution of 200 catastrophic 
landslides since 1900 and conditions of topography, 
rock types, tectonics, earthquake, rainfall and human 
activities, China’s landslide distribution area can be 
roughly divided into 12 areas (Fig.8). 
5.1.1 Eastern Qinghai— Tibet Plateau— western 
Yunnan Province (Hengduan Mountains area) 
The Hengduan Mountains area covers the area from 
the east of Qinghai—Tibet Plateau to west of Yunnan 
Province, with an average elevation of above 4 000 m. 
Three parallel rivers, including Nujiang River, 
Lancang River and Jinsha River, go through this area. 
The outcropping strata consist of ancient metamorphic 
rock, clastic rock, granite in Yanshan Epoch and 
extrusive rock in the Cenozoic Era. The rock masses 
are fragmental, suffering from strong weathering with 
a thickness of more than 30 m. Three active faults are 
formed along the three rivers. They belong to Chayu of 
Tibet and western Yunnan earthquake zones. The 
annual precipitation ranges from 600 to 1 800 mm. 
Landslides are concentrated in zonal shape along the 
three parallel rivers. In a global sense, the landslides in 
this region are basically determined by tectonics, but  
earthquake and heavy rainfall are the predominant and 
important triggering factors. 
5.1.2 Western and northwestern Sichuan Province 
The area located in the west of northwestern edge of 
Sichuan Basin belongs to the high mountainous zone. 
The down incision of valley is strong, with the height 
difference from 1 500 to 3 000 m. Metamorphic rock 
in the Paleozoic Era and soft rock in Cenozoic Era are 
widely distributed. The rock masses are fragmental 
with different hardnesses and the weathering zone 
ranges from several meters to over 30 m. Active faults 
are mostly concentrated in this region. Longmenshan 
fault and Anning River fault are also located here, 
causing strong and high-frequent earthquake activities. 
Regional landslide hazards are likely to happen under 
heavy rainfall. Landslides are mainly developed along 
the banks of Minjiang River, Jialing River, Dadu River 
and Longmenshan fault as well. 
5.1.3 Northeastern Yunnan Province  
This region is the middle and downstream area of 
Jinsha River, with V-shaped valley cross-section and 
steep slopes. The outcropping strata consist of clastic 
rock and carbonate rock in Sinian Period, Paleozoic 
Era and Mesozoic Era. This region belongs to eastern 
Yunnan earthquake zone as there are faults such as 
Xiaojiang fault with frequently seismic activities. 
Landslides are mainly concentrated along the two sides 
of the mainstream of Jinsha River and its branches 
such as Longchuan River, Pudu River and Xiaojiang 
River. 
 
 
Fig.8 Distribution areas of high-frequent landslides in China and their susceptibility. 
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5.1.4 Eastern Sichuan Province 
This region belongs to the arc and fold zone of 
eastern Sichuan, determined by Daba Mountain arc 
tectonics, and the NE-NEE syncline and anticline are 
formed. As the strata lithology appears to be the clastic 
rock in the Paleozoic Era and Mesozoic Era, 
consequently the landslides are likely to happen. This 
region is characterized with heavy rainfall, which can 
easily induce landslides and turn landslides into more 
serious debris flows. Besides, human activities, such as 
mining and slope cutting, can also trigger a large 
number of landslides. 
5.1.5 Three Gorges reservoir area 
This region refers to Chongqing—Yimiao segment 
of the midstream of Yangtze River. The outcropping 
strata are composed of clastic rock and carbonate rock 
in Permian Period and Jurassic Period. It belongs to the 
hilly area, with strong valley incision and steep slopes. 
It has subtropical monsoon climate, with an average 
annual rainfall of 1 200 mm. Along both sides of the 
river, the landslides are fully developed and the volume 
of most landslides is more than 1106 m3. In recent 
years, influenced by the water impoundment of the 
Three Gorges reservoir, the risks of landslides tend to 
increase and many large-scale ancient landslides have 
been activated. 
5.1.6 Southern Shaanxi—northern Sichuan Province 
(Qinling—Daba Mountain area) 
This region is located in the north of Sichuan 
Province and the south of Shannxi Province. As the 
outcropping strata mainly consist of epimetamorphic 
rock in the Silurian Period and Devonian Period, gray 
black carbon phyllite, phyllite and carbonaceous slate, 
landslides are likely to occur. Furthermore, the 
landslides are susceptible to heavy rainfall. Shallow 
landslides with a maximum depth of 15–20 m are 
widely distributed in this area. Such landslides are 
attributed to unreasonable human activities, such as 
land reclamation in the slopes with the gradient of over 
25°, farming and excavation at the foot of slope, etc.. 
5.1.7 Northern Shaanxi— eastern Gansu Province 
(Loess Plateau area) 
This region is located in the north of Shaanxi 
Province and the east of Gansu Province, with the 
elevation ranging from 800 to 1 300 m. It belongs to 
the temperate semi-arid climate zone, with annual 
precipitation of 400–600 mm. Due to the oscillatory 
rising and frequent seismic activities since Holocene, 
loess zone is seriously eroded and Loess Plateau is cut 
by the gullies. Under the circumstance of heavy 
rainfall or earthquake, loess landslides are likely to 
happen. Haiyuan earthquake with Ms = 8.5 on 
December 16, 1920, triggered 657 landslides in this 
region, bringing out great casualties. Besides, the 
unreasonable irrigation often causes landslide hazards 
as well. 
5.1.8 Eastern Qinghai—middle of Gansu Province 
(upstream of Yellow River area) 
This region is located at the border of Qinghai 
Province and Gansu Province and in the transitional 
zone from the second terrace to the third terrace in 
topography. It belongs to Loess Plateau terrain. The 
main triggering factor of landslides is snow melting. 
5.1.9 Northwestern Hubei Province 
The rocks in this region include shist, phyllite and 
slate in the Sinian Period, Silurian Period and 
Devonian Period. These rocks play a dominant role in 
the formation of landslides. Meanwhile, rainfall also 
makes a direct contribution. 
5.1.10 Western Hunan Province 
It is on the transition belt between Yunnan—
Guizhou Plateau and southern hilly area, and also in 
the transitional zone from the second terrace to the 
third terrace in topography, with an average elevation of 
600–1 500 m. The rocks in this region include 
limestone and agrillaceous shale in pre-Cambrian and 
metamorphic rock in pre-Sinian Banxi Groups. 
5.1.11 Western and northern Guizhou Province 
This region is deeply cut by rivers, and situated in 
the slope between the west plateau and middle 
mountainous areas in Guizhou Province. The 
outcropping strata are mainly composed of sandstone 
and basalt in the Permian and Trias System, dotted 
with limestone. Landslides in this area are roughly 
caused by human excavation of slope foot. Rainfall 
also exerts great influences on the formation of 
landslides, especially the colluvial landslides. 
5.1.12 Eastern hilly area 
This region contains the hilly areas of Zhejiang, 
Fujian, Anhui, Jiangxi provinces and northeastern 
Guangdong Province. Argilliferous magmatic rock and 
red clay are enriched here. It belongs to subtropical 
monsoon climate zone, and the annual rainfall is 
approximately 2 000 mm. Landslides occur mainly 
between July and September because of typhoon. 
5.2 Landslide susceptibility evaluation 
Because of different natural and human influential 
factors, landslide susceptibilities are quite different in 
the abovementioned 12 areas (Table 3). In order to 
better understand the landslide susceptibility in China, 
a qualitative evaluation is undertaken, in which 
topography, rock type, tectonics, earthquake, rainfall  
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Table 3 Landslides susceptibility analysis. 
Region No. 
Topography Rock type Tectonics Earthquake Rainfall Human activity 
Score Susceptibility 
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 
1   √   √   √   √  √    √ 17 High 
2   √   √   √   √   √   √ 18 High 
3   √  √   √   √   √    √ 14 High 
4  √    √  √  √    √    √ 13 Medium 
5  √    √  √  √    √    √ 13 Medium 
6   √   √  √   √  √    √  12 Medium 
7  √  √    √    √ √   √   10 Medium 
8 √   √    √  √   √   √   7 Low 
9  √   √  √   √     √  √  11 Medium 
10  √   √  √   √     √  √  11 Medium 
11  √   √  √   √    √   √  10 Medium 
12 √     √  √   √    √   √ 14 High 
Note: (1) Topography: 1—low mountains and hills, the elevation and relief are usually less than 1 000 m, 2—mountains; the elevation and relief are usually 
between 1 000 and 3 500 m; 3—highland and ravine, the elevation and relief are usually higher than 3 500 m. (2) Rock type: 1—clayey soil, 2— 
Diagenesisdiagenism rocks, 3—hypabyssal rocks. (3) Tectonics: 1—inactive, 2—active, 3—very active. (4) Earthquake: 1—inactive, 2—active, 3—very active. 
(5) Rainfall: 1—the average annual precipitation < 600 mm, 2—the average annual precipitation between 600–1 600 mm, 3—the average annual precipitation >  
1 600 mm. (6) Human activity: 1—less human activities; 2—normal human activities, such as irrigation, farming and excavation at the foot of slope; 3—large 
projects and high-frequent human activities, such as railway and hydropower construction. 
 
and human activities are taken as the evaluation factors. 
Each factor is divided into three levels based on 
experts’ knowledge and is assigned with a 
corresponding value (see the note of Table 3). The sum 
of the value of each factor is used as the susceptibility 
classification index. The evaluation results are shown 
in Fig.8 and Table 3, including four high susceptibility 
zones, seven medium susceptibility zones and one low 
susceptibility zone. 
 
6  Landslide risk and risk control in 
China 
 
6.1 Landslide risk analysis 
China is a country with various high-risk landslides. 
Over 1 000 counties, ten thousand of villages in China 
are endangered by landslides. According to the 
statistical data released by MLS, 293 587 landslides 
have occurred in Mainland China since 2001, which 
caused 9 943 deaths and 3.9×1010 RMB property loss 
(Table 4) [27–32, 38–41]. In other words, the 
landslides result in around 1 000 lives loss and 4 × 109 
RMB property loss annually. Figure 9 presents the 
fatalities caused by landslides in Mainland China from 
1995 to 2009. Before 2000, there were 1 157 people 
killed per year by landslides, but after 2000, the 
number was 781, which was obviously dropped. This 
may be attributed to Chinese government, who has 
taken some landslide risk-control measures since 1999, 
such as the project of nation-wide landslide 
investigation and risk zoning.  
Table 5 is the statistical results of life and property 
losses caused by large-scale landslides in the 
abovementioned 12 landslide concentrated zones. It  
 
 
Table 4 The number of landslides and its losses in China 
mainland since 2001. 
Year Number of landslides Life loss 
Property loss 
(108 RMB) 
2001 5 793 908 35.0 
2002 48 000 1 016 51.0 
2003 13 832 868 48.7 
2004 13 555 858 40.9 
2005 17 751 682 36.5 
2006 102 804 774 43.2 
2007 25 364 679 24.8 
2008 26 580 757 32.7 
2009 10 840 486 17.7 
2010 30 670 2 915 63.9 
Total 295 189 9 943 394.4 
 
 
Fig.9 Fatalities caused by landslides in Mainland China from 
1995 to 2009 (the average fatality (Faverage) caused by landslides 
from 1995 to 2000 is 1 157, dropping to 781 during the period 
from 2000 to 2009). 
 
can be observed from Table 5 that there are serious 
casualties in zone No.6, and property loss in zone 
No.2. 
In order to understand the landslide risks in different 
areas, a quantization index was adopted to divide the 
risks based on the integration of the casualties with  
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Table 5 Statistical table of life and property losses caused by 
200 fatal landslides in the abovementioned 12 landslide 
susceptible zones. 
Zones Number of  landslide Life loss 
Property loss 
(104 RMB) 
Integrated 
index  Risk 
1 10 188 38 320 113 520 Medium 
2 56 1 611 117 882 762 282 Very high
3 17 1 074 3 770 433 370 High 
4 11 390 16 900 172 900 High 
5 9 344 12 760 150 360 High 
6 20 1 919 33 982 801 582 Very high
7 6 197 3 240 82 040 Low 
8 5 518 2 900 210 100 High 
9 16 353 18 082 159 282 High 
10 14 127 17 730 68 530 Low 
11 11 199 24 200 103 800 Medium 
12 19 144 23 070 80 670 Low 
Total 194 7 064 312 836   
 
property loss in different areas. The risk can be written 
as 
400R F P                                (1) 
where R  is the risk of landslide, F is the life loss, 
and P  is the property loss. 
As shown in Table 5 and Fig.10, the risk is 
categorized into the following 4 degrees: very 
high-risk areas are regions No.2 and 6; high-risk areas 
are regions No.3, 4, 5, 8 and 9; medium-risk areas are 
regions No.1 and 11; low-risk areas are regions No.7, 
10 and 12. Although the risk zonation is simple, its 
results match well the practical risk situation in China. 
6.2 Landslide risk level in China 
Table 6 shows the life loss caused by landslides in 
Mainland China and other countries or regions. As the 
population density varies from country to country, life 
loss rate caused by landslides (the number of dead 
people caused by landslide in 100 million person in a 
year) is adopted as the index to assess the landslide 
risk level of each country.  
Life loss rate and landslide risk are lower in USA, 
Canada and Australia, where the population is sparse. 
Economy is also developed in Korea, Japan and Italy, 
but the life loss rate and the landslide risk are both 
higher, for the land is mainly covered with hills and 
population is dense in those countries. However, Hong 
Kong’s life loss rate is quite low though its land mainly 
consists of hills and has the largest population density 
in the world, reaching 7 000 person per km2. This is 
attributed to the advanced management system of slope 
safety in Hong Kong.  
The Geotechnical Engineering Office (GEO) in 
Hong Kong was established after landslide disasters 
occurrence in the 1970s, and a series of fruitful works 
was carried out. Till now, the most advanced slope 
safety management system in the world, including a set 
of effective policies, management measures and the 
corresponding governmental ministries, has been 
established in Hong Kong. The most complete slope 
database has already been built to make engineering 
investigation and risk assessment for each slope, and in 
recent years, an internet system for slope information 
has also been opened [42, 43]. The farsighted policy 
and effective measures taken in Hong Kong make the 
landslide treatment performance and strength rank the  
   
 
Fig.10 Landslide risk map of China.            
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Table 6 Life loss caused by landslides in China and other 
countries or regions. 
Country 
or region 
Average 
life loss 
Population 
(106) 
Population 
density 
(person/km2) 
Percentage 
of 
mountain 
area 
Life 
loss 
rate 
USA 50 280 29 35% 20 
Canada 5 31 3 21% 16 
Australia 1 19 2 15% 5 
South 
Korea 56 47 473 70% 119 
Japan 150 127 335 75% 118 
Italy 100 57 190 80% 175 
Hong 
Kong 3 7 7 000 60% 40 
Mainland 
China 1 000 1 300 135 69% 77 
 
top in the world. 
If the life loss rate caused by landslide in Hong 
Kong is considered as the acceptable landslide risk 
level, i.e. 40 are killed by landslides per million person 
in a year, the number of people killed by landslides 
should be 400–500 in Mainland China. Therefore, 
although Chinese government has already tried to 
reduce the landslide risk, more efforts are needed to 
achieve the goal. 
6.3 Risk control of landslides in China 
In order to reduce the damage caused by landslides, 
Chinese government has taken the following measures 
since 1990s.  
6.3.1 Nation-wide landslide investigation and risk 
zoning 
Since 1990, China has completed a landslide 
mapping program at a scale of 1:500 000 that includes 
85 000 landslides with descriptions of locations of 
these landslides, and the related geological conditions 
[44]. More special investigations and risk zoning of 
landslides at a scale of 1:100 000 have been ongoing 
since 1999. Landslide-prone areas in 1 640 counties 
were included and 176 452 landslides were recorded in 
total. The key tasks of these investigations are to 
identify the potential landslides, provide an emergency 
preparedness plan, and establish warning-prediction 
systems for the existing villages. This program, called 
“monitoring and preventing by masses”, has been 
proven to be very efficient for landslide mitigation. 
The success rate of landslide prediction and warning is 
obviously rising since the mapping and risk zoning 
plan were conducted (Table 7). 
6.3.2 Detailed mapping for high-risk zones of landslide 
hazards 
The occurrences of landslides are very complicated 
in China. More detailed surveying and mapping for 
high-risk zones have been conducted on the basis of 
geological conditions. The relationships between the  
 
Table 7 Effects of “monitoring and preventing by masses” since 
2001. 
Year 
Landslides of 
successful 
predication 
Number of 
individual 
survivals (104) 
Property loss avoided 
(104 RMB) 
2001 231 0.4 0.86 
2002 703 1.9 2.36 
2003 697 3.0 4.00 
2004 722 4.8 4.53 
2005 500 1.1 3.41 
2006 478 2.1 2.39 
2007 920 3.8 5.50 
2008 478 2.1 3.22 
2009 209 1.4 1.64 
2010 1 166 9.6 9.30 
Total 6 104 30.2 37.21 
 
landslide susceptibility of different kinds of slopes and 
the landslide-triggering factors, such as rainfall, 
earthquake and human activities, are comprehensively 
analyzed. This survey program is conducted at a scale 
of 1:50 000, resulting in a detailed inventory and 
distribution maps that cover landslide susceptibility, 
geological and geo-environmental conditions and the 
impacts on construction projects, such as dams and 
pipelines, etc., in the high-risk zones. These documents 
will be used as guidances for risk assessment for urban 
development and relocations. In Mainland China, the 
work on landslide hazard reduction is organized by 
government from central to local levels. Therefore, it is 
very important that geologists provide concise 
information for decision-makers. The four sets of maps 
described above are highly demanded. Through those 
maps, the government can easily understand the 
critical issues and make corresponding decisions. 
6.3.3 Landslide investigation in important national 
project regions 
To satisfy different needs for national important 
project planning, a lot of geological survey and 
geotechnical engineering investigations were carried 
out. Since International Decade of Natural Disaster 
Reduction (IDNDR) started in 1990, more than 200 
major landslides that severely threatened the cities, 
main river courses, and other key public facilities have 
been stabilized. The Three Gorges project is one of the 
largest water resources development programs in the 
world. The resettled population of the Three Gorges 
reservoir area was about 1.2 million. During the first 
phase from 1993 to 1997, 82 000 people were resettled, 
and 550 000 were resettled in the second phase of the 
project from 1997 to 2003. By 2009, over 600 000 
people were resettled during the third phase of the 
project. The resettlement plan was a great challenge, 
since in the reservoir area it was difficult to find flat 
land suitable for construction. People had no 
alternative but to move to landslide-prone areas. A 
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systematic landslide prevention project has been 
carried out at the Three Gorges reservoir area, which is 
aimed at protecting and stabilizing unstable slopes and 
rockfall deposits, and at solving the engineering 
problems encountered in the large-scale excavation and 
filling carried out in the resettlement construction plan 
since 2001. 
6.3.4 Weather-based regional landslide hazard warning 
In 2003, MLR and China Meteorological 
Administration (CMA) signed a cooperative agreement 
on operating a weather-based landslide warning service 
during the raining seasons. CMA provides rainfall data, 
and MLR will make forecast for landslide risks, and 
release warning notices through China Central 
Television (CCTV) at prime times after broadcasting 
daily weather forecast. In the same manner, the local 
cooperative agreements have also been signed in 
various provinces. The weather-based warning system 
is a part of the landslide prevention program of 
“monitoring and prevention by masses”. According to 
incomplete statistics in 2004, over 700 landslides were 
successfully predicted and warned and 46 000 people 
were evacuated from risky areas. On 24 August 2004, 
MRL and CMA jointly issued a warning of a class 4–5 
landslide hazards at the coastal area, in Zhejiang and 
Fujian provinces, in anticipation of the Aily Typhoon, 
coming on 25–26 August. Two days later, the typhoon 
brought 400–600 mm rainfall, which triggered 
hundreds of landslides. No people were injured or 
killed as ten thousands of people were removed timely 
from the risky zones. 
6.3.5 Landslide risk assessment on infrastructure 
construction 
The surge of infrastructure construction, especially 
in the western mountainous areas in China, has created 
an increasing concern on landslides. According to 
relative statistics, about 80% of the landslide hazards 
are caused by inappropriate construction activities. In 
1999, the MLR issued an act that specified a 
compulsory geohazards risk assessment for various 
land-use purposes before the applications of these 
projects were approved. The assessment includes: (1) 
possible landslides induced or intensified by the 
project, and (2) risks of landslides induced by the 
construction project itself. The largest project on 
landslide risk assessment in China is related to the 
natural gas pipeline project linking the Xinjiang Uygur 
Autonomous Region to Shanghai. The 4 200 km long 
pipeline strides across various complicated geological 
and geomorphologic areas that pose significant 
constraints on the pipe alignment, construction and 
operation alternatives of the project. The detailed 
review of landslides for this project helps to avoid 
many major hazards that may threaten the project. 
6.3.6 Education and training for landslide hazard 
mitigation 
In China, the rural areas are much more hazard- 
prone due to the low and poor knowledge regarding 
landslide prevention. The MLR of the People’s 
Republic of China organized a series of training 
courses in 19 provinces in 2006. Three million people 
joined the course and learned some fundamental 
knowledge about safe housing and construction 
practices, simple means of observing and issuing 
warning of landslide occurrence during emergent 
situations, and evacuating and rescuing actions, etc.. 
Tens of landslide disasters had been successfully 
warned and avoided in the rainy season in 2007 as a 
result of the education plans. 
 
7  Conclusions 
 
The complex terrain and topography cause a lot of 
landslides in China. The characteristics of terrain and 
topography are that the continent of China is composed 
by the Qinghai—Tibet Plateau, Yunnan—Guizhou 
Plateau in the west, mountainous area in the middle, 
and plain near sea in the east, which depict the 
three-level terrace picture of the terrain in China. The 
slope-descending zones are formed, and the altitude is 
reduced sharply from the west to the east, especially in 
the region among Qinghai—Tibet Plateau, Yunnan— 
Guizhou Plateau and Sichuan Basin. The typical 
terrains in this region are high mountains and canyons, 
which are formed by the deep incision of rivers 
originated from Qinghai—Tibet Plateau, such as Jinsha 
River and its branches (Yalong River, Dadu River and 
Minjiang River), Lancang River and Nujiang River.  
The plate tectonics movement in China is very 
active compared to those in other countries. Due to the 
intense plate collision among Indian Ocean Plate, 
Eurasian Plate, and continual uplifting of Qinghai—
Tibet Plateau, the geostresses in the crust transfer from 
the west to the east, affecting numerous areas 
(including the far-away middle and eastern parts). The 
intensive interactions between the endogenic and 
epigenetic geological processes cause serious dynamic 
change in the high steep slopes, which are resultant of 
the development of large-scale landslides. Strong 
earthquakes are also common in this area, and 
repetitive seismic activities make the slopes unstable 
and more vulnerable to fail. 
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The triggering factors change in various areas in 
China. In Southwestern China, rainfall is the most 
important triggering factor. In Northwestern China, 
landslides always occur in March or April of early 
spring, which is basically induced by snow melting. In 
the conjunction part of Qinghai—Tibet Plateau and 
southwestern area, most landslides are triggered by 
intensive earthquake. In the high altitude regions such 
as Qinghai—Tibet Plateau and Tianshan Mountain in 
Xinjiang Uygur Autonomous Region, the global 
climate change causes the temperature and snowline 
rising and the glacier retrogression, which are all the 
triggering factors of large-scale landslides. Meanwhile, 
human activity is also an important factor. 
China has been implementing a nation-wide 
landslide investigation and mapping plan since 1999. 
China has successfully carried out a number of 
large-scale landslide prevention projects since the early 
1990s, with particular attention to the Three Gorge 
reservoir area and the cities under rapid development 
in Western China. The weather-based landslide 
forecast system has been established that covers the 
landslide- prone zone in a nation-wide sense. 
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Appendix 1 Basic information of catastrophic landslides since 1900. 
No. Name and type Time Location Longitude () 
Latitude 
() 
Life 
loss 
Property 
loss 
(104 RMB) 
Triggering 
factor Reference 
1 Qingping Landslide 1905-04-17 Mianzhu, Sichuan 104.157 3 31.558 8 200 0 Rainfall [7] 
2 Nanmenwan landslide 1905-06-09 Wuxi, Chongqing 109.630 1 31.395 5 98 1 000 Rainfall [7] 
3 Pufugou landslide 1921-07-18 Luquan, Yunnan 102.596 2 26.168 6 7 0 Rainfall [16] 
4 Luchedu landslide 1935-11-25 Huidong，Sichuan 102.314 4 26.192 7 286 0 Rainfall [16] 
5 Shabagou landslide 1935-12-22 Qiaojia, Yunnan 102.995 0 27.007 7 280 0 Rainfall [16] 
6 Jiawucun landslide 1942-07-01 Xide, Sichuan 102.317 5 28.054 2 190 0 Rainfall [16] 
7 Chana landslide 1943-01-03 Gonghe, Qinghai 100.806 7 36.067 8 114 0 Snowmelt [2] 
8 Langjiaogou landslide 1956-08-03 Pingshun, Shanxi 113.570 7 36.343 3 92 200 Rainfall [7] 
9 Tangyanguan landslide 1961-03-06 Anhua, Hunan 111.110 8 28.313 7 40 0 Impoundment [16] 
10 Wudangqu landslide 1963-07-09 Guiyang, Guizhou 106.770 8 26.618 8 7 0 Rainfall [7] 
11 Hongshuigou landslide 1964-07-20 Lanzhou, Gansu 103.588 1 36.063 7 157 0 Rainfall [7] 
12 Tangbulang debris flow 1964-09-26 Gongbujiangda, Tibet 93.020 7 29.998 3 1 0 
Glacier-lake 
outburst [16] 
13 Lannigou landslide 1965-11-20 Qiaojia, Yunnan 102.596 4 26.171 6 444 0 Rainfall [7] 
14 Jiangjiagou debris flow 1968-08-10 Dongchuan, Yunnan 103.136 2 26.249 1 0 150 Rainfall [7] 
15 Lugutiekuang landslide 1970-05-26 Mianning, Sichuan 102.257 7 28.285 2 104 0 Rainfall [7] 
16 Maidi landslide 1971-08-16 Hanyuan, Sichuan 102.705 2 29.372 7 40 0 Irrigation [16] 
17 Pujiagou debris flow 1974-09-12 Nanzheng, Shannxi 107.269 8 32.528 7 31 0 Rainfall [7] 
18 Baimeiya landslide 1974-09-14 Nanjiang, Sichuan 106.999 1 32.446 2 159 300 Rainfall [7] 
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19 Erfu landslide 1979-05-25 Lixian, Sichuan 103.196 6 31.543 1 7 0 Rainfall [7] 
20 Luwang and Ganxi debris flow 1979-11-02 Ya’an, Sichuan 102.952 8 30.020 8 164 0 Rainfall [7] 
21 Yanchihe rockfall 1980-06-03 Yuan’an, Hubei 111.299 8 31.208 6 281 0 Underground mining [2] 
22 Jinchuandianchang landslide 1981-06-29 Dechang, Sichuan 102.292 3 27.185 2 0 127 Irrigation [7] 
23 Liziyidagou debris flow 1981-07-09 Ganluo, Sichuan 102.893 9 29.213 1 300 2 000 Rainfall [7] 
24 Guanjiagou debris flow 1982-08-06 Wenxian, Gansu 104.699 2 33.004 9 22 250 Rainfall [7] 
25 Jipazi landslide 1982-07-18 Yunyang, Chongqing 108.743 0 30.928 2 0 600 Rainfall [7] 
26 Hunshuigou landslide 1982-09-21 Mianning, Sichuan 102.153 2 28.585 8 0 30 Rainfall [7] 
27 Saleshan landslide 1983-03-07 Dongxiang, Gansu 103.583 7 35.570 7 240 0 Rainfall [7] 
28 Baishuihegou debris flow 1983-06-23 Puge, Sichuan 102.817 6 26.971 1 0 91 Rainfall [7] 
29 Laojia landslide 1983-07-02 Qiaojia, Yunnan 102.978 0 26.943 8 32 1 000 Rainfall [7] 
30 Zhinaxiang landslide 1983-07-02 Yingjiang, Yunnan 98.078 6  25.138 3 0 150 Rainfall [7] 
31 Zhongtingxiang landslide 1983-07-29 Wanyuan, Sichuan 108.423 5 32.106 7 7 300 Rainfall [16] 
32 Fengshanfenkuang landslide 1983-08-31 Yimen, Yunnan 101.950 7 24.660 5 11 0 
Underground 
mining [7] 
33 Liangjiazhuang landslide 1983-10-07 Zhen’an, Shannxi 108.789 6 33.460 9 0 12 Rainfall [16] 
34 Ma’anmeikuang rockfall 1983-12-26 
Zhaoqing, 
Guangdong 112.413 0 23.043 0 0 80 
Underground 
mining [16] 
35 Dadegou debris flow 1984-05-28 Dongchuan, Yunnan 103.264 4 26.034 1 0 100 Rainfall [7] 
36 Xingtan landslide 1985-06-12 Zigui, Hubei 110.850 4 30.890 7 0 832 Rainfall [16] 
37 Peilong debris flow 1985-06-20 Bomi, Tibet 94.960 1  30.097 4 0 1 500 Rainfall [7] 
38 Dapingshan landslide 1985-08-21 Tengchong, Yunnan 98.424 1 25.511 5 22 170 Rainfall [16] 
39 Majiaba landslide 1986-07-16 Zigui, Hubei 110.600 2 30.942 6 0 450 Underground mining [16] 
40 Quitunhe landslide 1987-07-15 Quitun, Xinjiang 84.698 4 44.063 7 5 10 000 Rainfall [16] 
41 Zhongyangcun-1 landslide 1988-01-10 Wuxi, Chongqing 109.522 9 31.583 6 33 700 blasting [2] 
42 Yanziya landslide 1988-04-01 Shifang, Sichuan 104.018 7 31.438 5 4 0 Underground mining [16] 
43 Zhongyangcun-2 landslide 1988-06-10 Wuxi, Chongqing 109.524 8 31.583 3 26 460 
Slope cutting 
toe removal [16] 
44 Yinpo landslide 1988-11-03 Qianyang, Shannxi 107.219 7 34.635 4 3 0 Rainfall [7] 
45 Yanzigou debris flow 1989-07-26 Luding, Sichuan 101.878 3 29.607 3 0 47 Rainfall [16] 
46 Liujiaping landslide 1989-07-01 Puge, Sichuan 102.468 8 27.524 0 0 200 Rainfall [16] 
47 Xikou landslide 1989-07-10 Huaying, Sichuan 106.726 1 30.174 0 221 600 Rainfall [2] 
48 Sijigou landslide 1989-08-01 Zhaojue, Sichuan 102.903 6 27.938 1 0 100 Rainfall [16] 
49 Yimenkuang debris flow 1990-05-31 Huili, Sichuan 102.259 8 26.869 7 34 400 Rainfall [16] 
50 Hongshancun landslide 1990-09-29 Penxian, Sichuan 103.867 6 31.217 4 0 87 Rainfall [16] 
51 Nanyujiangliangya landslide 1991-06-13 Zhouqu, Gansu 104.432 4 33.730 0 0 200 Rainfall [7] 
52 Donglongshan landslide 1991-06-17 Wushan, Chongqing 109.990 8 31.063 1 7 1 000 
Underground 
mining [16] 
53 Longtanxiang debris flow 1991-08-08 Gaoxian, Sichuan 104.573 9 28.251 1 4 250 Rainfall [7] 
54 Touzhaigou landslide 1991-09-23 Zhaotong, Yunnan 103.854 2 27.567 6 216 1 200 Rainfall [2] 
55 Dawanzi landslide 1991-09-29 Zhaojue, Sichuan 103.413 8 27.950 2 0 100 Rainfall [16] 
56 Jiguanling rockfall 1994-04-30 Wulong, Chongqing 107.494 0 29.468 5 16 1 000 Underground mining [16] 
57 Erdaogou landslide 1995-06-10 Badong, Hubei 110.376 1 31.043 4 5 0 Flood [2] 
58 Huangtupo landslide 1995-10-29 Badong, Hubei 110.385 3 31.037 1 0 2 000 Rainfall [16] 
59 Laojinshan landslide 1996-06-03 Yuanyang, Yunnan 103.130 5 22.855 4 227 15 000 Underground mining [7] 
60 Yankou landslide 1996-09-19 Yinjiang, Guizhou 108.442 3 27.993 6 3 15 000 Rainfall [7] 
61 Shachonglu landslide 1996-12-04 Guiyang, Guizhou 106.691 2 26.546 1 35 0 Slope cutting toe removal [2] 
62 Yanxihe landslide 1998-05-22 Nanjiang, Sichuan 106.598 8 31.993 5 0 1 000 Rainfall [7] 
63 Gangkouzhen landslide 1998-05-01 Wulong, Chongqing 107.745 3 29.331 2 79 0 Rainfall [2] 
64 Yigong landslide 2000-04-09 Bomi, Tibet 94.991 4  30.242 2 0 14 000 Snowmelt [7] 
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65 Shuangliu landslide 2000-06-06 Gulin, Sichuan 106.175 7 27.929 8 10 0 Rainfall [2] 
66 Yingjiang landslide 2000-08-14 Yingjiang, Yunnan 97.982 2 24.759 1  13 0 Rainfall [2] 
67 Qianjiangping landslide 2003-07-13 Zigui, Hubei 110.602 3 0.975 7  24 8 000 Rainfall [7] 
68 Ganchuanxiang landslide 2003-05-13 Xiushan, Chongqing 109.102 1 28.574 6 11 0 Rainfall [7] 
69 Tiantaixiang landslide 2004-09-05 Xuanhan, Sichuan 108.057 1 31.435 5 0 10 000 Rainfall [27] 
70 Yingpancun landslide 2004-09-01 Shuicheng, Guizhou 105.014 3 26.731 2 11 0 Rainfall [27] 
71 Lianglongxiang landslide 2004-06-30 Xingwen, Sichuan 105.081 8 28.282 6 13 0 Rainfall [27] 
72 Luotancun landslide 2004-07-20 Tongdao, Hunan 109.491 9 26.076 8 12 0 Rainfall [27] 
73 Yanjiao rockfall 2004-12-03 Nayong, Guizhou 105.248 4 26.697 4 44 0 Rainfall [27] 
74 Shuidonggou rockfall 2005-05-09 Jixian, Shanxi 110.679 0 36.090 1 24 2 000 Rainfall [28] 
75 Qixingjie landslide 2005-06-23 Jian’ou, Fujian 118.305 7 27.019 6 23 500 Rainfall [28] 
76 Fenglongcun debris flow 2005-09-01 Wencheng, Zhejiang 119.882 5 27.848 7 11 120 Typhoons [28] 
77 Qingshan’ao debris flow 2006-06-25 Longhui, Hunan 110.747 1 27.580 2 27 2 000 Rainfall [29] 
78 Shimoxia debris flow 2006-08-11 Qingyuan, Zhejiang 119.318 5 27.560 4 20 400 Rainfall [29] 
79 Pingtoucun debris flow 2006-08-11 Qingyuan, Zhejiang 119.307 5 27.540 4 15 150 Rainfall [29] 
80 Zhangjia landslide 2006-07-15 Yongxing, Hunan 113.185 8 26.359 7 15 150 Rainfall [29] 
81 Luomapu debris flow 2006-07-14 Yanting, Sichuan 101.883 6 27.685 1 16 1 000 Rainfall [29] 
82 Shiqiaotou rockfall 2006-06-18 Kangding, Sichuan 102.186 3 30.114 4 11 2 000 Rainfall [29] 
83 Hesancun debris flow 2006-07-14 Longhai, Fujian 117.554 4 24.384 0 11 0 Human activity [29] 
84 Zhongxilinchang landslide 2006-07-14 Zhangpu, Fujian 117.559 4 24.284 7 10 0 Rainfall [29] 
85 Xianwukuang debris flow 2006-07-15 Yizhang, Hunan 113.318 7 25.646 3 11 6 000 Rainfall [29] 
86 Gaoloucun landslide 2006-10-06 Huaxian, Shannxi 109.663 6 34.448 4 12 100 Rainfall [29] 
87 Qiantuocun landslide 2007-05-10 Leibo, Sichuan 103.332 9 28.065 0 10 100 Rainfall [30] 
88 Miaozigou debris flow 2007-05-24 Jiulong, Sichuan 101.679 2 28.610 0 12 1 300 Rainfall [30] 
89 Fenglexiang rockfall 2007-05-25 Shimian, Sichuan 102.544 3 29.324 9 10 0 Rainfall [30] 
90 Sujiahedianzhan landslide 2007-07-19 Tengchong, Yunnan 98.257 8 25.339 2 29 0 
Human 
activity [30] 
91 Tianwanhe debris flow 2007-08-10 Shimian, Sichuan 102.119 3 29.396 3 12 500 Rainfall [30] 
92 Taipingzhen landslide 2007-06-15 Badong, Hubei 110.330 4 29.911 9 8 0 Rainfall [30] 
93 Gaoyangzhai landslide 2007-11-20 Badong, Hubei 110.328 8 30.622 7 35 0 Rainfall [30] 
94 Shang’ancun rockfall 2008-06-13 Lvliang, Shanxi 111.150 4 37.578 7 19 300 Rainfall [31] 
95 Huashitou landslide 2008-08-09 Maguan, Yunnan 104.532 5 22.909 7 11 0 Rainfall [31] 
96 Renjiaping debris flow 2008-09-24 Beichuan, Sichuan 104.442 6 31.810 0 17 0 Rainfall [31] 
97 Banpocun  landslide 2008-04-22 Yuncheng, Shanxi 110.616 4 35.750 9 12 500 Rainfall [31] 
98 Yangtiyan landslide 2009-04-26 Zhaotong, Yunnan 105.054 0 27.859 1 20 1 000 Rainfall [32] 
99 Jiuzhou landslide 2009-05-16 Lanzhou, Gansu 103.801 9 36.083 4 7 2 000 Slope cutting toe removal [32] 
100 Jiweishan landslide 2009-06-05 Wulong, Chongqing 107.432 9 29.232 2 74 8 000 Underground mining [32] 
101 Minluocun landslide 2009-06-08 Liping, Guizhou 108.759 1 26.082 8 0 3 400 Rainfall [32] 
102 Santuancun landslide 2009-06-10 Liping, Guizhou 109.420 6 26.114 7 0 3 400 Rainfall [32] 
103 Huoshicun landslide 2009-06-20 Tongzi, Guizhou 106.649 6 28.074 0 0 900 Rainfall [32] 
104 Chang'anzhen rockfall 2009-07-03 Rong'an, Guangxi 109.385 4 25.265 1 0 500 Rainfall [32] 
105 Dafengtan landslide 2009-07-12 Xuanhan, Sichuan 108.251 8 31.627 3 0 1 100 Rainfall [32] 
106 Xinguan debris flow 2009-07-17 Wenxian, Gansu 104.427 8 33.026 2 0 750 Rainfall [32] 
107 Mushurexi debris flow 2009-07-17 Xiaojin, Sichuan 102.233 1 30.792 8 5 1 700 Rainfall [32] 
108 Xiaowan landslide 2009-07-20 Fengqing, Yunnan 100.031 2 24.729 2 14 0 Rainfall [32] 
109 Xiangshuigou debris flow 2009-07-23 Kangding, Sichuan 102.179 0 30.180 7 54 0 Rainfall [32] 
110 Tiexijingguansuo landslide 2009-07-25 Huaihua, Hunan 109.977 3 27.086 5 2 500 Rainfall [32] 
111 Nanyueshan landslide 2009-07-25 Huaihua, Hunan 110.015 7 27.111 6 2 500 Rainfall [32] 
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112 Liaojiaolou landslide 2009-07-25 Huaihua, Hunan 110.022 4 27.102 7 2 500 Rainfall [32] 
113 Tianduan landslide 2009-07-25 Huaihua, Hunan 110.000 1 27.072 9 4 0 Rainfall [32] 
114 Sanchaxi landslide 2009-07-25 Huaihua, Hunan 110.023 9 27.098 5 0 900 Rainfall [32] 
115 Xinhua landslide 2009-07-25 Huaihua, Hunan 110.011 7 27.099 0 0 600 Rainfall [32] 
116 Shuping landslide 2009-07-25 Hongjiang, Hunan 110.168 6 2.190 1  0 600 Rainfall [32] 
117 Shanghengling landslide 2009-07-25 Hongjiang, Hunan 110.028 5 27.126 9 0 500 Rainfall [32] 
118 Houziyan landslide 2009-08-06 Hanyuan, Sichuan 102.781 9 29.313 1 31 13 000 Rainfall [32] 
119 Huangbi landslide 2009-08-09 Qianshan, Jiangxi 117.693 8 27.899 4 0 700 Rainfall [32] 
120 Qingliangfeng landslide 2009-08-13 Lin’an, Zhejiang 119.003 7 30.086 9 11 20 Rainfall [32] 
121 Sanjiezhen landslide 2009-08-15 Chengzhou, Zhejiang 120.841 7 29.718 9 0 2 000 Rainfall [32] 
122 Maoniugou debris flow 2009-08-15 Luding, Sichuan 102.178 1 30.028 4 0 1 000 Rainfall [32] 
123 Qianwukeng debris flow 2009-08-16 Quzhou, Zhejiang 118.753 5 29.125 4 0 2 000 Rainfall [32] 
124 Zuobie debris flow 2009-08-16 Nimu, Tibet 90.080 9  29.339 8 0 600 Rainfall [32] 
125 Wenquanxiang debris flow 2009-08-17 Yanbian, Sichuan 101.867 3 26.687 6 0 1 200 Rainfall [32] 
126 Machi landslide 2009-09-05 Huating, Gansu 106.620 0 35.276 3 0 3 000 Rainfall [32] 
127 Longdagou debris flow 2009-09-12 Luding, Sichuan 102.162 8 29.555 3 3 3 500 Rainfall [32] 
128 Xiaogou landslide 2009-09-14 Kangxian, Gansu 105.564 7 33.206 7 0 700 Rainfall [32] 
129 Zhangjiazui rockfall 2009-11-16 Zhongyang, Shanxi 111.200 0 37.446 0 23 20 Rainfall [32] 
130 Guoguang landslide 2009-11-28 Hengshan, Hunan 112.652 8 27.411 1 0 1 000 Rainfall [32] 
131 Dengfushan landslide 2010-01-08 Nanjing, Jiangsu 118.769 9 31.992 7 0 500 Rainfall [41] 
132 Yangyandi landslide 2010-01-18 Dejiang, Guizhou 108.144 0 28.546 3 0 1 000 Slope cutting toe removal [41] 
133 Dengcun rockfall 2010-02-26 Sihui, Guangxi 112.589 7 23.334 9   680 Human activity [41] 
134 Shuanghuyu rockfall 2010-03-10 Zizhou, Shannxi 110.027 8 37.614 5 27 220 Snowmelt [41] 
135 Pingzhai rockfall 2010-03-29 Zhijin, Guizhou 105.779 0 26.674 2 0 500 Rainfall [41] 
136 Hongtaoshan rockfall 2010-04-12 Nanping, Fujian 118.199 4 26.638 8 0 800 Long-term creep [41] 
137 Zengchong landslide 2010-04-23 Qichun, Hubei 115.585 0 30.297 5 0 2 000 Rainfall [41] 
138 Huangni’ao debris flow 2010-05-06 Liling, Hunan 113.475 9 27.667 3 0 600 Rainfall [41] 
139 Yanyacun landslide 2010-05-17 Baokang, Hubei 110.953 8 31.749 7 0 700 Rainfall [41] 
140 Hefang landslide 2010-05-23 Dongxiang, Jiangxi 116.629 6 28.221 8 19 10 000 Rainfall [41] 
141 Anshancun landslide 2010-06-01 Qianshan, Jiangxi 117.826 0 28.171 1 0 800 Long-term creep [41] 
142 Chencun landslide 2010-06-02 Rongxian, Guanxi 110.745 1 22.793 3 12 0 Rainfall [41] 
143 Jili landslide 2010-06-03 Laibing, Guangxi 109.189 2 23.642 2 0 1 000 Rainfall [41] 
144 Dayetiekuang landslide 2010-06-12 Huangshi, Hubei 114.892 4 30.223 4 0 800 Human activity [41] 
145 Shuangjigou landslide 2010-06-14 Kangding, Sichuan 102.289 4 30.435 4 23 0 Rainfall [41] 
146 Yanta landslide 2010-06-14 Nanping, Fujian 118.185 4 26.644 7 24 0 Rainfall [41] 
147 Chenjiawan debris flow 2010-06-16 Jiulong, Sichuan 101.703 5 28.381 8 0 550 Rainfall [41] 
148 Gaotangling debris flow 2010-06-20 Guiyang, Hunan 112.729 4 25.614 7 0 800 
Human 
activity [41] 
149 Guixi landslide 2010-06-20 Guixi, Jiangxi 117.360 9 28.303 6 0 4 000 Rainfall [41] 
150 Guanling landslide 2010-06-28 Guanling, Guizhou 105.330 2 25.956 4 99 0 Rainfall [41] 
151 Shenhe landslide 2010-07-06 Zhushan, Hubei 110.223 1 32.108 6 0 800 Rainfall [41] 
152 Toutang landslide 2010-07-13 Xuyong, Sichuan 105.413 3 28.219 2 6  Rainfall [41] 
153 Mingshuiquan landslide 2010-07-14 Xianning, Hubei 114.338 4 29.715 4 0 900 Rainfall [41] 
154 Dalingtou rockfall 2010-07-15 Poyang, Jiangxi 117.012 8 29.622 8 0 500 Human activity [41] 
155 Damucun landslide 2010-07-15 Xianning, Hubei 114.616 0 29.821 8 0 600 Rainfall [41] 
156 Guojiaba landslide 2010-07-16 Zigui, Hubei 110.684 5 30.912 7 0 500 Rainfall [41] 
157 Muchenggou debris flow 2010-07-16 Litang, Sichuan 102.990 3 31.516 8 0 2500 Rainfall [41] 
158 Niumachang landslide 2010-07-17 Nanjiang, Sichuan 106.614 6 31.874 3 0 500 Rainfall [41] 
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159 Wangshuiyan landslide 2010-07-17 Suining, Sichuan 105.681 8 30.428 1 0 600 Rainfall [41] 
160 Huagongchang debris flow 2010-07-17 Hanyuan, Sichuan 102.680 7 29.353 5 0 3 000 Rainfall [41] 
161 Muzhucun landslide 2010-07-18 Ankang, Shannxi 108.875 9 32.275 6 20 0 Rainfall [41] 
162 Qiyan landslide 2010-07-18 Ankang, Shannxi 108.725 7 32.562 2 29 0 Rainfall [41] 
163 Chengnancun rockfall 2010-07-18 Tongjiang, Sichuan 107.258 2 31.907 4 0 1 000 Rainfall [41] 
164 Fenghuangjie landslide 2010-07-19 Pingchang, Sichuan 107.148 2 31.442 9 0 600 Rainfall [41] 
165 Weiganba landslide 2010-07-19 Wanyuan, Sichuan 107.836 2 31.763 3 3 600 Rainfall [41] 
166 Jinshaba landslide 2010-07-20 Mianning, Sichuan 101.873 2 28.452 9 13 500 Rainfall [41] 
167 Xinqiaocun landslide 2010-07-20 Longping, Sichuan 105.263 2 29.200 5 0 800 Long-term creep [41] 
168 Qinlingcun landslide 2010-07-23 Guangyuan, Sichuan 105.849 0 32.568 4 0 500 Rainfall [41] 
169 Qiao’ergou landslide 2010-07-24 Shanyang, Shannxi 110.055 1 33.486 2 24 150 Rainfall [41] 
170 Diangoucun rockfall 2010-07-24 Huangting, Gansu 106.636 4 35.218 8 13 20 Rainfall [41] 
171 Tei'amocun debris flow 2010-07-24 Ganluo, Sichuan 102.788 1 29.198 2 0 700 Rainfall [41] 
172 Hutang landslide 2010-07-25 Loudi, Hunan 112.240 5 27.617 2 0 900 Rainfall [41] 
173 Mugudianzhan debris flow 2010-07-26 Gongshan, Yunnan 98.780 2  27.596 4 11 0 Rainfall [41] 
174 Ermanshan landslide 2010-07-27 Hanyuan, Sichuan 102.743 9 29.322 5 20 0 Rainfall [41] 
175 Yingjunzhen landslide 2010-08-04 Changchun, Jilin 125.474 7 43.873 3 0 2 000 Underground mining [41] 
176 Zhouqu debris flow 2010-08-08 Zhouqu, Gansu 104.371 8 33.789 3 1765 0 Rainfall [41] 
177 Nanyugou debris flow 2010-08-10 Zhouqu, Gansu 104.410 7 33.723 8 0 1 200 Rainfall [41] 
178 Chenjiawan landslide 2010-08-11 Tianshui, Gansu 105.722 4 34.576 4 0 1 000 Rainfall [41] 
179 Mashicun debris flow 2010-08-12 Chengxian, Gansu 105.656 4 33.990 2 0 600 Rainfall [41] 
180 Zhuanghecun landslide 2010-08-12 Zhangchuan, Gansu 106.139 3 35.023 0 0 1 200 Rainfall [41] 
181 Pingwangcun landslide 2010-08-12 Zhangchuan, Gansu 106.140 6 35.021 5 0 20 000 Rainfall [41] 
182 Wenjiagou debris flow 2010-08-13 Mianning, Sichuan 104.117 1 31.551 7 12 60 000 Rainfall [41] 
183 Sanhecun debris flow 2010-08-13 Jiuzhaigou, Sichuan 104.213 4 33.189 0 0 1 300 Rainfall [41] 
184 Shenxigou debris flow 2010-08-13 Dujiangyan, Sichuan 103.628 7 31.092 6 0 600 Rainfall [41] 
185 Sezucun debris flow 2010-08-13 Danba, Sichuan 101.880 3 31.108 7 0 600 Rainfall [41] 
186 Yazhacun-1 debris flow 2010-08-14 Jiuzhaigou, Sichuan 103.933 7 33.314 5 0 2 500 Rainfall [41] 
187 Dangduocun debris flow 2010-08-14 Baiyu, Sichuan 99.113 2  31.380 7 0 700 Rainfall [41] 
188 Long’andianzhan rockfall 2010-08-17 Songpan, Sichuan 103.713 2 32.401 3 0 11 000 Rainfall [41] 
189 Yazhacun-2 debris flow 2010-08-18 Jiuzhaigou, Sichuan 103.932 7 33.312 1 0 650 Rainfall [41] 
190 Yatungou debris flow 2010-08-18 Jiuzhaigou, Sichuan 103.861 9 33.295 0 0 1 400 Rainfall [41] 
191 Dongyuegu debris flow 2010-08-18 Gongshan, Yunnan 98.775 0  27.601 8 92 14 000 Rainfall [41] 
192 Zhangjiagou landslide 2010-08-20 Jianyang, Sichuan 104.244 5 30.312 7 0 800 Rainfall [41] 
193 Pan’angou debris flow 2010-08-23 Xiaojin, Sichuan 102.085 5 30.755 3 0 850 Rainfall [41] 
194 Huayang debris flow 2010-08-24 Huayin, Shannxi 109.999 9 34.413 1 0 4 800 Rainfall [41] 
195 Dashifang landslide 2010-09-01 Baoshan, Yunnan 98.986 3  25.574 4 48 6 500 Rainfall [41] 
196 Songraocun debris flow 2010-09-06 Bomi, Tibet 95.471 2 29.911 9 0 2 000 Rainfall [41] 
197 Rangyuhe landslide 2010-09-15 Fangxian, Hubei 111.043 7 32.038 0 0 500 Long-term creep [41] 
198 Guomaricun debris flow 2010-09-20 Tongren, Qinghai 102.043 5 35.570 0 0 900 Rainfall [41] 
199 Lingtoucun debris flow 2010-09-21 Yangcun, Guangdong 111.359 7 22.103 2 0 500 Rainfall [41] 
200 Maliuwa debris flow 2010-09-21 Beichuan, Sichuan 104.436 9 31.751 0 0 500 Rainfall [41] 
 
 
 
